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Abstract 
Smart street light refers to public street light that adapts to movement of pedestrians and 
vehicles using PIR and IR proximity sensors. The smart streetlight is also referred to as 
adaptive street lighting, switches OFF when there is no activity but brightens when there is 
movement. This type of streetlight system is different from traditional or dimmable street 
lighting that dims at pre-determined times. Solar panels are used to power the lamps. Lamp 
faults are detected using LDR sensors. Lamp fault and usage can be sent using GSM.  
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INTRODUCTION 
Energy is widely used in many forms. 
Energy consumption must be made 
minimal so that energy conservation is 
maximum. Saving energy is a crisis today, 
most of the energy wastage is caused by 
the inefficient use of the consumer 
electronics. Many people use the existing 
light control systems and hesitate to 
upgrade due to various reasons such as 
architectural limitations, cost etc. Street 
lighting plays a major role in traffic safety, 
it also illuminates the cities‟ streets during 
dark hours of the day. The main purpose of 
road lighting is to make people, vehicles 
and every other object on the road visible. 
At present, street lamps are controlled with 
the help of manual intervention that 
includes a control switch set in each of the 
street lamps. This system is inefficient and 
a waste of manpower as it requires 
frequent ON/OFF as well as electricity 
which leads to wastage of a large amount 
of power. Initially, street lighting was 
switched ON at dusk and switched OFF at 
dawn by manual operation, then the smart 
controller was introduced to switch the 
street lights ON/OFF automatically based 
on sunrise/sunset or station. Although, it is 
possible for the smart controller timing to 
be wrong or in some cases light sensors 
might be covered in dust which hampers 
the proper functioning of the street light. 
In order to locate lamp fault and power 
consumption of the streetlight, it requires 
manual intervention to patrol street by 
street at day and night. This increases the 
maintenance as well as the management 
cost. Due to these reasons, the streetlight 
system using the smart controller is proven 
ineffective. This system is built 
considering energy efficiency and user 
satisfaction. This system utilises multiple 
sensors to control the LED light with 
regard to the user and the surrounding. The 
system contains various modules such as 
PIR sensor, LDR, IR Proximity Sensor. A 
PIR sensor is used to sense presence of 
human.LDR sensor is used to detect the 
brightness of sunlight, detects day or night 
and also checks for lamp faults. 
Accordingly, the PWM module varies the 
brightness of the LED. The proposed 
system therefore controls intensity of a 
lighting device according to user 
movement and brightness of the 
surroundings. 
 
EXISTING SYSTEM 
The existing system requires continuous 
power supply and sometimes requires 
manual intervention to turn the lights ON 
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and OFF. There is a possibility that lights 
may be turned ON during morning, which 
results in the consumption of excessive 
energy or the lights may be turned OFF 
during the nights, which may sacrifice the 
level of security and safety. Most 
streetlights are powered by solar panels 
and use high-intensity discharge lamps or 
sodium vapor lamps. 
 
PROPOSED SYSTEM 
The proposed system decreases the energy 
consumption and cost, because the lights 
are OFF at night when there is no activity. 
Maintenance costs are reduced because the 
durability of lamps is high. There is 
reduction in CO2 emissions so energy 
consumption is reduced. It also provides 
safety by switching ON the lights to the 
pedestrians. Light pollution is reduced as 
the lights don‟t shine always. Fault in the 
lamp can be detected which makes the 
authorized people to fix the fault. The 
power consumed can be marked and sent.
 
SYSTEM DESIGN 
 
Fig. 1. Block Diagram 
 
We have used few sensors, Arduino 
microcontroller and GSM to design the 
smart light system. Arduino is an open-
source prototyping platform based on 
easy-to-use hardware and software. 
Arduino boards are able to read inputs –
intensity of light on a sensor and turn it 
into an output - turning on an LED. It is 
easy to execute with the board just by 
telling what to do by sending a set of 
instructions to the microcontroller on the 
board.
 
 
Fig. 2. Arduino Microcontroller Board 
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The project is implemented in such a way 
that in a street of „n‟ lights, one light will 
be turned ON and the rest of the lights will 
be turned OFF until any movement is 
detected. PIR Sensors detect human 
motion. They detect whether a human is 
in sensors range or not. They are very 
inexpensive, small in size, consumeless 
power, they are easy to use and do not 
wear out easily. 
 
 
Fig. 3. PIR sensors 
 
When PIR sensor senses any human 
motion, lamps turn ON immediately. To 
detect vehicles, vibration sensors, IR 
proximity sensors and sound sensors are 
used. When a vehicle passes on the street, 
some sort of vibration is created, vibration 
sensors senses these vibrations. The sound 
sensor module provides an easy way to 
detect sound and is generally used for 
detecting sound intensity. 
 
 
Fig. 4. Sound detector 
 
Its accuracy can be adjusted to make the 
usage convenient. It uses a microphone 
which supplies the input to an amplifier. 
When the sensor detects a sound, output 
signal voltage is processed and is sent to 
the microcontroller, which then performs 
necessary processing. IR proximity sensors 
are used to detect the presence of nearby 
objects without any physical contact. 
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Fig. 5. Proximity Sensors 
 
They emit a beam of electromagnetic 
radiation and senses objects when there are 
any changes in the field. Each street light 
will contain two LDRs (one to check if it 
is day or night, another to check if the 
lamp is in working condition), a PIR 
sensor to detect human movement and a 
vibration sensor or IR proximity sensor or 
a sound sensor. Using amplifiers and 
comparators, we amplify the signals from 
the sensors and send them to Arduino 
microcontroller. This system also detects 
lamp faults and informs the concerned 
authority by sending a message through 
GSM.
 
 
Fig. 6. GSM module 
 
The usage of lamp is also notified through 
GSM. Solar panels are used to power the 
system. 
 
CONCLUSION 
Main concern of this project is to reduce 
the overall power consumption of the 
street light system. Using LED lights 
consumes less power as compared to other 
lamps, and thus catering to the main 
agenda of this work. The lights are 
illuminated not only when there is 
movement, but also when there is sound 
and vibrations. One streetlight is left ON 
in a street, throughout the night to ensure 
additional safety.  
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